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Introduction
Retropubic suspensions and sling procedures have been
widely accepted as the most efficacious procedures for
long-term, successful treatment of female urinary incon-
tinence [1,2]. The success rates for both procedures are
over 90% [3,4].
Although numerous variations or modifications of
Burch colposuspension (MBC) have been described, the
basic goal remains the same, i.e., to suspend and stabi-
lize the anterior vaginal wall, and thus the bladder neck
and proximal urethra, in a retropubic position. These
procedures can prevent the descent of the bladder neck
and allow the proximal urethra to be compressed against
a stable anterior vaginal wall. Pubovaginal sling (PVS)
procedures also introduce numerous modifications
and various materials to support the urethra in a subure-
thral vaginal hammock. The hammock effect provides a
static stabilization of the urethra at rest and a dynamic
compression of the proximal urethra while the intra-
abdominal pressure increases [4,5].
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SUMMARY
Objective: To evaluate the different effects on urethral pressure profilometry (UPP) in pubovaginal slingplasty
(PVS) and modified Burch colposuspension (MBC) procedures.
Materials and Methods: This was a descriptive study of urodynamic parameters and urethral pressure pro-
filometry. A total of 63 patients with successful anti-incontinence surgery were recruited for this study. Thirty-
eight women had received MBC before 1998, to stabilize the bladder neck and the anterior vaginal wall.
Twenty-five women had undergone autologous PVS to elevate the backstop effect on the proximal urethra
between 1998 and 2000. All patients were followed-up for at least 24 months after surgery.
Results: The mean age of patients in the PVS group was 52.5 years (range, 32–70 years), and 45.5 years (range,
31–61 years) in the MBC group. Age and parity were not significantly different between the two groups. The
pressure transmission ratio (PTR) of the urethra increased significantly in both groups during the postoperative
evaluation. Patients who had the MBC procedure showed an increased PTR at quarter (Q) Q1, Q2, and Q3 
of the urethra. However, in the PVS group, the PTR increased only at Q3. The urethral closure pressure elevated
significantly after MBC, but there were no significant changes after PVS.
Conclusion: Our results indicate that different effects on UPP are evident in the PVS and MBC procedures.
These two procedures should be considered in different anti-incontinence effect. [Taiwanese J Obstet Gynecol
2006;45(2):129–134]
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Most of the materials for sling procedures are placed
under the proximal urethra to reinforce the puboureth-
ral ligament, so that sudden changes in intra-abdominal
pressure are transmitted equally to the bladder and 
proximal urethra, offering a continent effect [6,7]. Surgi-
cal procedures for urodynamic stress incontinence are
progressing, but long-term results are still unknown.
Ulmsten and Petros designed a novel sling procedure
and used a specially designed instrument to place a sling
tape around the midurethra where the pubourethral
ligaments are assumed to have their functional inser-
tions, rather than at the bladder neck [4]. However,
the long-term dynamic kinking effects on the urethra
from the artificial sling tape are still a cause of con-
cern. We placed the fascia under the proximal urethra
to reinforce the pubourethral ligaments and the sub-
urethral vaginal hammock after fibrosis formation.
These procedures cured most of our patients who had
urodynamic stress incontinence.
The continence mechanism is not well understood,
but it is believed that increased abdominal pressure
transmission to the urethra during stress is a major
issue to be considered. In this study, the patients with
successful outcomes were sampled from those who
underwent PVS or MBC performed by the same sur-
geon (G.D.C.). The urethral pressure profilometry
(UPP) of the PVS and MBC procedures were used 
to compare and specify the urodynamic effects on
anti-incontinence.
Materials and Methods
In this study, we recruited 63 patients with successful
anti-incontinence surgery. Thirty-eight women who
underwent MBC before 1998 and 25 women who
underwent PVS between 1998 and 2000 were recruited
for this study. The age, parity, hormonal status, and
number of prior surgical procedures were compared
between these two groups. All patients had urodyna-
mically proven urodynamic stress incontinence. Women
with previous anti-incontinence surgical procedures or
findings of mixed urinary incontinence were excluded.
Patients with other causes of urinary incontinence or
with urinary tract infections were also excluded.
All women were evaluated by a full urogynecologic
history, physical examination, and 1-hour pad test and
urodynamic assessment. Static (rest) and stress urethral
pressure profiles were performed in a supine position
using a dual sensor microtransducer (5 cm apart) with
200 mL of sterile water in the bladder [8]. The transducer
was secured to an electronic withdrawal device (23H07
Puller Mechanism, Dantec) and was withdrawn at a speed
of 2 mm/second with the transducer facing the lateral
wall (at the 3 o’clock position). All clinical and urodyna-
mic investigations were repeated at least 2 years following
surgery, according to routine postoperative follow-up.
All terminology has been confirmed with those proposed
by the International Continence Society [9].
Operative procedures
Modified Burch colposuspension
We modified the Burch colposuspension procedure by
making a small incision (not more than 10 cm in length)
and suturing the paravaginal fascia with two stitches
(1-O Ethibond, Ethicon Inc, Somerville, NJ, USA) on
each side. The first sutures were placed 1 cm to the side
of the bladder neck. The second sutures were anchored
to the paravaginal endopelvic fascia along the bladder
(with a distance of 1–1.5 cm between each suture). Each
of the four sutures passed through the vaginal wall
and was secured to the overlying Cooper’s ligament.
The second stitches were fixed to elevate the paravaginal
endopelvic fascia as high as possible to Cooper’s liga-
ment. The first stitch, at the level of the bladder neck,
was tied to stabilize the paravaginal fascia and to
avoid further lifting of the bladder neck. The surgical
procedures, in all cases with the MBC, were performed
according to the modification of methods described
by Stanton and Cardozo [10].
Pubovaginal sling
This surgical technique was modified from the pro-
cedure as previously described by Blaivas [11] and
Nguyen et al [12]. But the differences are described
below.
Abdominal phase: A 5-cm long Pfannenstiel incision
was made (about 3–4 cm above the pubic symphysis)
and carried down to the rectus fascia. Next, two paral-
lel horizontal incisions (1.5–2 cm apart) were made near
the midline in the rectus fascia. The abdominal rectus
fascia strip was 6 cm in length and 1.5 cm in width and
the 1-O nonabsorbable (Ethibond) sutures were placed
in a helical manner on each end of the fascia strip. The
sling was placed in antibiotic solution and packed in
saline gauze. The abdominal fascial incision was closed
using delayed absorbable sutures (1-O Vicryl, Johnson &
Johnson Inc.) and the abdominal incision was covered
with wet gauze until the vaginal portion of the procedure
was completed.
Vaginal phase: The bladder neck was identified by
gently pulling the Foley catheter. A midline anterior
vaginal incision was made at the level of the proximal
urethra to create a tunnel underneath the pubourethral
ligament on either side of the urethra. The Retziu space
was not entered.
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The Stamey needle was introduced from the abdo-
minal incision and passed blindly through the retro-
pubic space (space of Retzius), against the posterior
aspect of the pubic bone. The tip of the needle was
advanced into the prior tunnel (between the pubo-
urethral ligament and the underlying vaginal mucosa),
threaded with 1-O nonabsorbable (Ethibond) suture
material, and withdrawn from the suprapubic incision.
The 1-O Ethibond was pulled until the edge of the atta-
ched fascial strip passed through the endopelvic fascia.
The procedure was repeated on the other side. The
fascia strip was placed without tension underneath the 
proximal urethra.
The abdominal wall and the anterior vaginal inci-
sion were closed, and the indwelling Foley catheter was
left in place for 3 days. The patient was discharged once
the residual urine was less than 50 mL or the residual
urine was less than 20% of the voiding volume.
Statistical analysis
Statistical analysis was performed with a computer using
SPSS version 8. The two-tailed t test and the paired t test
were used to compare the surgical outcomes.
Results
The characteristics of the patients are shown in Table 1.
Age and parity were not significantly different between
the two groups.
The pre- and postoperative cystometric variables are
shown in Table 2. The detrusor isometric contraction
(Piso) was significantly different in patients who
underwent MBC. During postoperative follow-up, the
peak flow rate decreased significantly in patients of
both groups. The maximal voiding pressure of detrusor
in the MBC procedure increased significantly. There were
significant changes in postoperative residual urine, but
these findings were not consistent among both groups
of patients.
The changes in pre- and postoperative UPP are
shown in Table 3. In the MBC group, the quarter (Q)1,
Q2, and Q3 of the PTR and the maximal urethral clo-
sure pressure (during stress) increased significantly
postoperatively after a paired t test (p < 0.05). In the
PVS group, only the Q3 of the pressure transmission
ratio (PTR) had increased significantly postopera-
tively. We also compared the mean changes in individ-
ual variables between the two groups (Table 4). The
mean changes in length-to-peak pressure at rest and
during stress in the PVS group were significantly differ-
ent from that in the MBC group. The mean functional
urethral length at rest and the length-to-peak pressure
in the PVS group were shorter than that in the MBC
group. Interestingly, the mean PTR at Q1 did not 
increase after the PVS procedure compared to the
MBC procedure (Figure and Table 3).
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Table 1. Demographic characteristics of patients who
underwent the pubovaginal sling procedure (PVS) and
the modified Burch colposuspension (MBC)
PVS MBC
No. of women 25 38
Age, yr (range) 52.5 45.5
(32–70) (31–61)
Median of parity (range) 2 (1–6) 3 (2–6)
Menstrual status
Premenopausal 13 30
Postmenopausal 12 8
Concomitant surgery
Abdominal hysterectomy, n (%) 6 (24) 1 (2.8)
Vaginal hysterectomy, n (%) 2 (8) 7 (19.4)
Anterior and/or posterior 5 (20) 11 (30.6)
colporrhaphy, n (%)
> 1 Type operation, n (%) 12 (48) 9 (25)
Table 2. Mean cystometric parameters, before and after surgery, in patients who underwent PVS
and MBC
PVS (n25) MBC (n38)
Preoperative Postoperative Preoperative Postoperative
Void volume (mL) 306.2 275.9 302.2 288.8
Residual urine (mL) 19.2 12.2* 18.8 24.1*
Peak flow rate (mL/s) 22.9 17.2* 24.9 21.1*
Maximum voiding 26.1 30.1 24.0 29.7*
pressure-detrusor (cmH2O)
Piso 1.1 1.6 4.7 2.3*
*p < 0.05. Pisodetrusor isometric contraction.
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Discussion
Current literature describes more than 100 different sur-
gical procedures for the treatment of stress incontinence
[13]. Regarding surgical methods for treatment of uri-
nary incontinence, a multitude of surgeons focus on
success rates and complications. We know that there are
three possible mechanisms for the correction of stress
incontinence: bladder neck elevation, midurethral sup-
port, and urethral compression. However, the conti-
nence mechanism for individual surgical procedures has
not been clarified very well, but it is believed that increas-
ing the abdominal pressure transmission to the urethra
during stress is a major issue to be concerned. In this
study, we compared the urodynamic parameters of PVS
and MBC, which are currently the two most popular 
surgical procedures for curing urinary incontinence, with
the exception of the tension-free vaginal tape (TVT)
designed by Ulmsten et al. In the past, the success rates
and complications of PVS and MBC were established as
different issues [5,14]. We have not addressed these
issues in this study. Our results indicate that the differ-
ences in urodynamic parameters are evident (Tables 2
and 4, Figure) between these two procedures.
The urethral pressure measurement is a procedure
used for assessment of the urethral sphincter function
during storage and stress. Lose reveals that the UPP
parameters do not: (i) discriminate stress incontinence
from other disorders, (ii) provide a measure of the
severity of the condition, and (iii) return to normal after
successful incontinence surgery [15]. However, UPP 
may be useful in disclosing local pathology [15]. In this
study, we used resting and stress UPP to evaluate the
Table 3. Urethral pressure profile variables, before and after surgery, in patients who underwent PVS and MBC
Urethral pressure profile
PVS (n25) MBC (n38)
Preoperative Postoperative Preoperative Postoperative
At rest
Maximum urethral 87.6 93.7 86.5 85.6
pressure (cmH2O)
Maximum urethral 104.6 92.0 74.8 74.7
closure pressure (cmH2O)
Functional urethral length 4.5 3.2 3.1 3.2
Length-to-peak pressure 2.6 1.7 1.5 1.5
At stress
Maximum urethral closure 76.1 88.2 52.3 61.2*
pressure
Functional urethral length 3.0 2.7 2.9 3.1
Length-to-peak pressure 1.5 1.3 1.3 1.5
Pressure transmission ratio (%)
Q1 99.6 99.0 97.0 100.0*
Q2 95.1 98.9 90.0 98.0*
Q3 52.6 75.6* 60.3 80.0*
Q4 0.8 0.0 0.0 0.0
*Paired test p < 0.05. Q1: 0–25 percentile of functional urethral length; Q2: < 25–50 percentile of functional urethral length; Q3: < 50–75
percentile of functional urethral length; Q4: < 75–100 percentile of functional urethral length.
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Figure. Pressure transmission ratio (PTR) (%) at Q1, Q2, Q3
and Q4 between patients who underwent the pubovaginal
sling procedure (PVS) and the modified Burch colposuspen-
sion (MBC) preoperatively and postoperatively. Q1: 0–25
percentile of functional urethral length; Q2: < 25–50 per-
centile of functional urethral length; Q3: < 50–75 percentile of
functional urethral length; and Q4: < 75–100 percentile of
functional urethral length.
different anti-incontinence mechanisms between PVS
and MBC. We found that a significant increase in max-
imal urethral closure pressure during stress was only
present in the successful MBC procedure. This result is
consistent with those reported by Langer et al [3] and
Hilton and Stanton [8]. But this finding is contrary to
Eriksen et al’s report [16]. They stated that in patients
cured from stress incontinence, the functional urethral
length increased significantly after surgery, whereas
there is a reduction in maximum urethral closure pres-
sure. Paradoxically, decreases in (mean) maximal ure-
thral closure pressure, functional urethral length, and
length-to-peak pressure at rest have been found after a
successful PVS procedure, but the changes did not reach
a statistically significant level (Tables 3 and 4). The rest-
ing UPP parameters in our study are similar to previous
urodynamic findings in TVT procedures by Ulmsten
and Petros [4], who demonstrated that there were no
significant changes recorded in the resting UPP, includ-
ing the functional urethral length and the maximal 
urethral closure pressure.
The Q1, Q2, and Q3 of the PTR had significant
increases in the successful MBC procedures. This result
is incongruous with a previous report by Hilton and
Stanton [8]. van Geelan et al ascertained that the most
common finding in women with stress urinary inconti-
nence is a defective transmission of increased intra-
abdominal pressure to the urethra, resulting in a
decrease in urethral closure pressure. The transmitted
intra-abdominal pressure to the urethra increased sig-
nificantly in all recorded positions and in all women
who were treated successfully [17]. Su et al also found
that PTR increased significantly in Q2 [18]. The PTR at
Q3, not at the proximal part of the urethra (Q1 and Q2),
increased significantly in the successful PVS procedures.
In this study, the fascia strip was placed without any
tension underneath the proximal urethra, which may
have caused the increased pressure transmission at Q3.
Hilton revealed that the widespread increase in pressure
transmission, after sling procedures, extends more dis-
tally along the urethra. The sling may additionally, or
alternatively, work by providing a firm support against
which the urethra is compressed by any increase in
intra-abdominal pressure [14].
According to the data of mean changes in PTR in
the Figure, we found that our MBC procedure origi-
nally aimed to suspend and stabilize the anterior vaginal
wall and thus, placed the bladder neck and proximal
urethra in the retropubic position. The MBC procedure
is capable of increasing the PTR from Q1 to Q3.
However, when we placed the fascia strip underneath
the proximal urethra to reconstruct and reinforce the
pubourethral ligament and to support the urethra in 
a suburethral vaginal hammock, the only increases in
pressure transmission were at Q3. The mean func-
tional urethral length and the length-to-peak pressure
during stress, in successful PVS procedures, did not
increase. These results were in contrast to the increases
in the MBC procedures.
Conclusion
PVS and MBC have different effects on UPP, and 
thus, surgeons need to realize the differences among
individual surgical techniques. These two procedures
should be considered in different anti-incontinence
effects.
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